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(54) PROTEIN CHIP AND ITS USE TO CHEMICAL REACTION DETECTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a protein chip 
which can analyze a bond between proteins or a bond 
between a protein and another chemical substance, and 
further the inhibition of the bond. 
SOLUTION: This protein chip comprising a crystalline 
protein inclusion body, preferably a crystalline protein 
inclusion body in which the protein is taken in a 
physiological activity-holding state. The inclusion body is 
a protein crystal structure having a size of 100 nm to 10 
urn and formed with insect viruses. The protein chip is 
used for treating the protein taken in a polyhedron with a 
chemical substance and detecting the reaction. The 
chemical substance is a protein molecule, a low 
molecular chemical substance, or a polymeric chemical 
substance. The protein chip is used for the detection of chemical reactions. The protein chip is 
disposed at a prescribed position of a substrate. The reaction of the crystalline protein 
inclusion body with a chemical substance is detected with a light-emitting element and an 
image-detecting element disposed on the upper and lower sides of a substrate, respectively. 
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I#fFlS*©$&B] 

[1S**1] Sfefttt^v^^W&A^bftS^nif 1 
[IS** 2] JitE^'ft* w^Std-Atta** tig 

[1***3] _t1Ete*tt4'l"'«*KitAffr&*, 100 
nm~l 0 M m©A£ ^/^a^fifci" 5 

rfcfcfcttfttt^'^K^Att^fcSMf** 

[»**4] JBfitt* Attic* 

-T 5 ft f-ttffl -f 5 IS** 1 ft V * L- 4 © V vf tlfa<D -/ n 

[If** 5] ffc^Htfs^w^aSH 1 . fi^f-^ 
t>U< ISil5#^{b#4fc«T-fcSIS**4©:/a:r 

[IS** 6] »*tt?W^jm^*K»9a**fc 

mn. fcfr*it¥W%?£ if i a» if 5 a\ 

tt & ©fl:**flt*s# A ttl-& 9 * W * ® i fife 

(Dit^mn t ©*£#& t*o i 5 miasM-s 

111**7] !i**l^V^6©V^-ftL^©7'0 7 i -r 
>^ v 7°©'fb^SJSt^W^©'K«. 

[IS** 8] ^a^Sr^FLfc^r^^^SSr 
St <? ^-tffc^aitt* W^SttAttSrT'n ^-f >^ v 
ytttfflv\ Jftfitt*w<*SmAttfc» 

i-5IS**7©^ffl„ 
[IS** 9 1 K*tAff!9*S«©*BS* 

nfcffig iciae $ v * s is** 7 * fc h: 8 <Dmm 0 

[IS** 1 0 ] S*£© m 1 gS©3£fi£J$o-^ ? a 
-fe/UcgBS $ Jx 5 St** 9 ©figfflo 

[IS**ll] »*tt#w<*K#Att*» £*£©*8 
JtSttfc&gtt:, £«BttfcflN*U*:*«-e» i — if— 
^faiz-va ^Sr/B^sr ^icfcSiagbfcfc©-? 

fc5fl**9*/c(41 0©^ffl o 
[IS** 1 2 ] SfeAtt* KitAttSr* *«©*§ 

T@^Lfct>©r-fc5IS**9*^:l41 0©-f£ffl<, 
[!S**13] i/-f-7=faw->3yiix-f 

IE?!I • H^Asi"* r 4: K i t> » <fc 9 

it^nK 1 5tJS $ -5 r i: t f 5 H** 9 * V ^ L 

1 2 ©v^T ix*»©^/Bo 

[IS**14] *SStt^w«^K*tA*i:fls#»K© 



5it^j;!5^W-r5fS**9*v^l 3©v>T*wJ>© 

[11**15] l^-f-vnf^L U— ->g L— if 

T, ^tt^3t^^^ b/l^©^£5 10 0 nm~ 10a 

w^aSr-StlU ^^©jtW- <fc 9*£ 
fatt*:"^HitAtt&SBUUfc#kK?iJ • H^Lfct 
©-Cfc5iS**l 4©ffiffl 0 
10 [H**16] - if—' r=.tr»v— if 

^oJUfttt^^^KWAfrSra&KlEHBIlU, 

^€:fflVNTlRl^lc^aj-f-5IS**l 4*fcr41 5©« 

[0 0 0 1] 

20 ^^M^lt^Mt^S/nr^yf 7^J:Ti 
[0 0 0 2] 

30 ae^-jRf* 2 fe 3 ^^ffiHicfe^ icia^>sv> £ \^ 5 

[0 0 0 3] ^<Dtz#>^ W£ff^yA*»^WN 6 
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10 0 0 4] roiplc, &,z>±mmti^f&\^x^z>± 

foZ> 0 Z<Dm±<DM\i}tf* >s<?Ki$ i 7£$:7£tefr?-X'h 

[0005] ^y/^fi^^gffesrt, *fc 
9 yA^g^f©ttfis^^c#gii:ioti^r t ft 

iers^htv^,, ua>u ^JittfrSfStE^LTt-T* 

■T 5: fcfcHSSitS. 20 
[0 0 0 6] 

[»9i*s**LJ: 5 *"*-$«»] *56!Htt» 
ffiBLIHk f<?Wkfa<Olt¥Vomk<Di&^ £ 

ib »Ett-e<E>ig-g-eD|S&*£fl¥*f T* t -S^n 
litter ft i LT^-So 
/^■ftilW, >'<?'glkm<o<k¥<&'gtk<ol£ 

[0 0 0 7] so 

5. 

[0 0 0 8] ±tt»*tt* W^KtfAtta*. ilffitt 

^^«»Afr-c*>9, ^w#-a-. **Wttu ±mw;'&* 

* Hit Aft *» * 5 7" n ^ -y y 7°r-fc 5 o 
[0 0 0 9] _L|E*£hH4* W^H$tA«:*s, 1 0 0 n 
m~l 0 ^m<DA#££^og£^/u;*.;gS7£/&-r5:? 40 

Stt*««fUfcttt8-^#>>"«^K*rSi9ii**fc, 10 
0 nm~l 0 unKD^ct^Sr^fOlii^-r/^^^^-f- 

[0 0 10] ##*Mc&9j&**fc*:"-^«fc{fc^8> 

i<DT-fc!9, ^rco^-g-, #»9iH\ 

A#. ±9**»Ktt^aflHtSr«»Ufcttttl , C^^ 

9 100nm~10^mO^^ so 



#»j*-*-3Jl*fttt* ^-^ffitAft^ 
[ooii] 1&ft*1tm® 

*{^Ufc*t«g-C^ J&*-frfc. 1 0 0 n 

m~l 0 /tmW^ct^Sr^FOlii^^/^dS^-rsife 
Jfi* A#a> ib ft 0 . SrAtt* ®$tA 

m^sLn &&-&tz? 

[0 0 12] #fttt*>v<*K#Ami:l*9i&**fc*' 

* ^v*:? flt i m<Dlkm®>'R k coU^-t: k'ni.? lcpfl*-r 

fc, 1 0 0 n m~ 1 0 ^ m©^# J ^ W 

■#m&t S mSAt 9 9 9MKfcfr ib ft 0 „ SSnltt ^ 
^ ^ Kit A^l-lJ 9 3i**fc ^ w< ^ Km ^ >;< ? K 

Ak * b <Dfc¥Vo'gt.tf1&£k&* 9 Ktt Aff I' 
[0 0 13] *3SWW:> Jif5««/^-rtl^(?57 0 n7 i 

-o^^y<D^R^mm^<om.m^mwtk lt^s. 

[0 0 14] 43SjStt«rfia*Ufc*tlB"C^>'^^K*«t 

ki,xf%\,\ m&&?^<?&ms\mz&y)&$.i£izj' 

[0 0 15] JSftttiJ' w<^K»A***«*E©»3fe**t 

^n-fe/HcieB$ixT*S9. ^rco®-g-, feel 
Slit A#£, »*U<tt*3BiSttSr«J*Ufc 
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^s^i: LT;fflv\ ^ B H a tt^ >v<* JC$t Aft tCSt 

tfetui- 5 r t a» <b 4 s r n 7- ^ ^ y ^©fls^sjsifta 

[0 0 16] W^SitAftSTx S«©*S^$ 

*bfctt«K, £Si&te&ft«PLfc:|*«-XN u-if— <r= 
tfa.u— ->a vfcflv^;: tici. 19 gag, jfSKttv 
— if— ^ n/Xi^T*^ ^^SrfflV>"T@^Lfct>^>"Cfe 10 

#jfeL<l4S&©w 1SS«5»«»oW? 

[0 0 17] *^^<Z)±f2W^B:, I- — if — — 
S's v— if— ^ ? nif^=f^ >*y%:\>*3^ 
"C\ 1 ft mUTO A# * SrttolSfitt * 5~<* S^Aft 

[0018] *&w<v±m<D&.m&. it 

I- — if— v=t°3. U-Vgy> w— if— v 
Mtft^^kft*^? r-/KE>S&5 10 0 nm~ 10(i m(D 

^w?^S$j-AftSrSSiJb*Ase>iB?iJ • BSLfctCf 

[0 0 19] V— if— rslfaW ->3>' 

t W-if— ^^^n^^^^^Srt^V^T, fam<Dm 

[0 0 2 0] 

~1 0 ji m©#ffiftro«jt^5riS^*HJ!aro^lc^-f- 



r©#-£ft;i^gjfe 2 fciSSfeai i:fc5„ #MSft 
p H 1 OWlCT/^y^Ttliiji 
*t5„ y >-aBSA*if©?B<b*«:pH*Jl 1<C 

£itr53M££r5B3£L£: (J. Virol. 75, 988-995 : #®2000 
-330645) . r.0>*fcft«r*3S9I-CH:. SSflrtt* 

>-^^K#Afti:^i-5o 

[0 0 2 1]*^m 54£-tirfcS!£ 
,Stt*V/^«SAft£#f&^MU ittSru— tf— v 

vXmm<om7£iS]n1ttiLmz.mm • HSU fealtt^ 
^ Sit Aft \z.& <0 iiS-arfc ^ 9 RiSfffe© ^ ^ 

^•?^SitAftlc#fl|#^^^ yAVf*4If5tt?:« 
KtBSWk * fcl4* K i: ffi©<k¥4ftR k <DB 

[0 0 2 2] <^^^KSr^!9ji* j e-fci^HH4^ W 
^Jt»Aft©fp»>*SSitt^ ^^es-Aft-e^ii* 

««&^ © *fr:^#tt #?- ^ ftik^otf'&itm-t % mm 
-r^^w^s, ^ftttiK^fflSr^i-^*^ w^S. 

[0 0 2 3] ttAtt* X/<^®itAftSr*J*i-5 ^ ^< 

xtc.fcoTa— K$nfc#^ft^^^®-Cfc5. 

KirUT, jJsf =lmB&&&ft{£l?i'ir<fJl'X (Bombyx mor 
i cytoplasmic polyhedrosis virus, BmCPV) <D9V 
(viralcapsid protein VP3) &&i^£tv 
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So mfoft&fiftmV'f &X\'&1<'*&'{ frXft (Repvir 
idae ) <D^4 ifs*7 4 fr^M* (Cypovirus) \Z#m£tl 

s Q z<d&4 /uxn&&<D*m&ismm(DRtiimmzm 
So £>ftft<Dvm<D—o\c ^>r^^*©*5pjajfeij:*5 

3f A*aw«jfeu #jrcs«*iMS) 

^ (Bombyx mori cytoplasmic polyhedrosis virus.BmCP 
V) © * ^ /U* y y A W: 1 0* S Jx fc -*«RNA-Cfc 

S) o ^^^t^^^^It^^^^^ 
*M (#y-^K5>% polyhedrin) tt-t© 5 ^><Oft t>/h 
£^S10fc3-K£ftT*5 9, ^Sfi30kDa"C$>So Bm 
CPV^#>f /l^ffi^fiiVPl (lSlkDa) ,VP2 042kDa) , VP 
3 (130kDa) , VP4 (67kDa) , VPS (33kDa) <D5mM<D 
^w^ 0 ^S^b«^Si^TV^So 125 iSrJBv^BmCPVfl) 

VPl£VP3tfS#>f /W*tf>*Wf Sr#j£bTV> so 
S* W*^Jt"t?&S ^^^otv^ (Lewandowski 
et al. (1972) J. Virol. 10, 1053-1070) 0 ^^^c<D 
IHft^jfa»»^V^fc lnvltro trans 1 at ion^RtfSfTfr 
tt, r©l>>f^^^JlSr«|J5fc-r5# W^fCTfcSVP 
1 i VP3IS^;tx^*LSl £ S4K a — K $ ftT V > S <D fc m& 
Ztlfz (McCrae and Mertens (1983) in Double-Strand 
ed RNA Viruses, Elsevier Biomedicals , 35-41) 0 C\<D 
BmCPV<£> KM £ m&-T 5 9 fs< ? St <D — o & S VP3 £r 
- KbTV^SS4(0*W^J:oT. S4<£>^g3,259itS 
~C\ 14#B^e>16»BST?<35BB*6=» K> (ATG) £3,185 40 
#Ba>t3.187#@*-?<D»T=* (TAA) £r*£o— o 

ftopenreading frame (ORF) tfcfrfri 
Ito Z<D0m*l t Q57@<OT $ smfrZ>Mj$L£tlX&<9 . 
VP3<O#^Sl*^130kDaT-fcS kmfe£tlZ 0 
[0 0 2 4] «BJt#A##^^K»^t|a*iiA/*; 

/W^LT, 3|MaK#A#*Jl>>f A'^ ( Bombyx m 
ori cytoplasmic polyhedrosis virus) Srffl V^fc^loiw 



y Tfr/Uc^jj • ^^^ffc^^/l/;* ( Autographa califor 
nica nucleopolyhedrovirus) fe^fcCD/^^c =3. u ty^f 

/U-tfaav?— (J. Gen. Virol.) J , i74#, |99 

5t-f^-r=3*wiaK#^ff*!>>r7w^ (Bmcpv) <z>^ 

o^*>5VP3<OC*«SlC««Btt 

«#ttt?iRi«F^aai«ijiafc«ab. Mto. 5~3b# 
x_ N 2 o—3 ot^t 2-1 o 0ra*^-^s o ^5CV^ 

fciSift^ftifttToTJMfjHrsrfc^^SSo rc7)J: 
10-1/1 0 0 0^|-C«itt^W^ia& s s S: 

^tp^^^««^ B B B ^^q#^ti,So r^m^, ««g 

-r/^(D^^Sr%mi-S^^/^<5: <b tic, SA*Wja 

^l$tl5o Z<Dtz#)K, s<*^X2?7s( /V*^? X 
*<Dmj&# l"^^*— Ki"S cDNA^0^' 

i-s^-— y — 7^ i/— aj^w >^ Ate* 

[0 0 2 5] < WN'^KSr^ft:^ 1"<?WX'& 
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<DUM>?^'<? K«^fr Sr 5 fc » fc« v ^ « ^fflJIS 
[0 0 2 7] <M>&\C&\,^xm%L£tltz%§£kV£?>'s<? 10 

* >v< * gf»ei £ rt £B ic^m^^i- 5 gpfltt * >v< ^ 
WK" Attack ft So _bl5(0 2S(D^-r/^^-<^^ — S: 

Sia@ (Lepidoptera) JCjR-t"* 4ffc^*;*f«- 
( Geometridae ) ^ -Y^^r^^f ( Salurni idae ) > io4 
( Bombycidae ) . t: b y (Arctiidae) . *rtf 

ft ( Noetuidae ) ^MT Z> <£>a 5 ffl V> <bft5 0 A^#* 
^-eStf9&V^-f"V^-e, ( Bombvx mori L) . 

J* # >^ ( Antheraea assamensis Heifer ) N ^^r y ^ 30 
is ( Peridroma sp. ) » T V 3 h 9 ( Leucania unipunct 
ata Howorth ) }*1F&%m\t^ btlX^Zo ^£>VP3£r^ 
- KUTV^«S401358»B b 271 1# g ^#*Ei-*«|l8# 
SSU->r hXbaIiaSr^capg-e:fcVP3/GFP<P^^ ^gfe^ (V 
P3(XbaI)/GFP)S:fERUfco Autographa californ 

ica nucleopoiyhedrovirus (AcNPV) &M<Ds<3c $ 
^;^^^-l:|AU rcoVP3(XbaI) £GFP 
W*^g£gAftM& Spodoptera Frugiperda ^^^IPLB- 
Sf21-AE (Sf2l) -CS^aS^fco «t<Z>IR* BmCPVcO^fr 

3iA/«»*lfex.AcNPV (AcCP-H) (Mori et al . (199 
3) J. Gen. Virol. 74, 99-102) fc I^B#lCSf21*BJ3Sl-gl 

VP3(XbaI) iGFP*»6*«iB'fr^^^KW:VP34:GFP 

a»&*«»^w<^«©»a©»#4raaiK. #^fr 

fcflhRWlc* 9 &*ft-Cv^5 ^ i: d**^ so 



ofc 0 rft^J;^ ^frfcpptfftStt^rt^BWfci- 

^j£icisv>TVP3*rS< *"HTIB-C*>6 - ^ ^ 

[0 0 2 8] *«MSr. «^^*5V^TS^^ttfc^ H H 0 tt 

1 1 « t -T 5 * JtlkttA £ © 2 @(0^a%^> ^> 

K*Afr*!^>r/^ (BmCPV) 

fcWW^fe, r © ^ gfiH 1: !?^f;^ff (Re 

oviridae) ^^USHTV^^ y if 94 /^JS ( Qryzav 
irus) ^7>f v^^^/^a ( Fi jivirus ) \C&M£ilX 

&b<Dmxn^nm$£&n*btltz [Ikeda et al . , (200 
1) Journal of Virology 75, 988-995] 0 ~<D^b J: 
V s BmCPV©5'>f/^^^>'y K^^7B^# 
y^Ky ^Sr«*t?aiaS*«:»^, 

Sr »o 9 >/< ? K -7 p ir y >- ^ ^ S tt 5 h <o b 

<VP3/GF P^ftfc<DmmX*<D$&m>>%:z\X\ Z<D 

vP3©c*fc mwfl£*>'<*9k\*xm&?>'< 

(green fluorescent protein, GFP) £r3§&n 
U VP3iGFP^b^5I^W^f (VP3/G 
FP) Sra-K-fS^r^^ae^Srf^Kbfc. VP3/ 
GFP-^r^7lfi^W7^5 KpAcVP3/ 
GFPttt««a^*--Cfc5T i ^^^^ Kp I G 

1 2 1 *ffll^T3S|5g£>iS@-e, CaMV 3 5S^n 
^e-^-COTS^VP3/G FP^ 7iie^toTi 

^7^U^^^-pIG 1 2 1 -VP 3/GF PS: 
«HLfc 0 — *y^K5y!fi?SrpBS(KS)- 
H^&Kpn I-Sac I £ bT^O 9 W £ ft 
?rpIG 1 2 1 (DC aMV 3 5 S^n^e — (DTSt 
[:JfALfc^^-pIG 1 2 1 -H£r«^Lfc 0 
P^ry?Aj£(a!)pIG 12 1-H^AL« 
St«Btfc«« (^-y^^e^cfc^v K^) 
pIG 12 1-VP3/GFPS:*At5rt^±o 

wae-?srto?KKteKHt*s:#fc 0 ^y — Ky> 

33 itfG F P ^ W^K^i&^ft-O^ - * 

») o § ?>^iaiTt^«wsr;^ y ®si 
»^«*Sft, r^*y*«=-e**Pi"SiVN5#A^ 

^ ^ft(Df^«ffi^tltVP3/GFP^^7^ 
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troT?i4^^ofe 0 rmao, y ^ k y vae^f-ss 

£t*V P3/GF P05=Srp« 7fi^-3S5l3f* tr^A/T^S 
*fH\£S#)b-rZ>9>'s<9 l K Sr&S 
t ^«Jx5 9 >'<9'KX'&Z.&As1Zi&M l ii9>s*9WM 
[0 0 2 9] <Sg H B B 't4^>^^«itAff?r^fflL.^t@5 10 
(^y/^ft^w^f, DN 

-!)ix?>yny hj£-^two-hybrid systemffi^gg^ 

z>&m?mmx\ -mmx-^m (.&mc£<9mm) -rs 
r ttfmmx'hz><D&— s&mxhz,, m^^n^ 20 

[0030] ^&mm^±9 ^;<?n%s&z$:fe%? 
^^^wm^icm^^x^^t-r^m^^^x. 

(ommwi^n h mxti z * # * 9 f< 9 n<om& & 
ffi^-r 5 *wj§a«#^ #*; 9 /w* uffl-r 5 r t ic ± 

-chur u 5 mmm^nm^9>y<9s^^mx 
sioa**, mhfitzmm.'R^^mhh.x, 9>;< 

mz9>s<9ft*&y&tttt&-mx'mmxmfmT-r 

* Kfc H&M&9 >'<9 ft 

£ UTiaiitpr ilcfco-C, ISftftiftcJ: 9. ^t<D9^ 
s<?m*Wi<9&izti,x\,^&m$:^Mizm&lxz z„ *ffl 
<* s & t -r s * >v< * 9 & * *vc v * -s 

$ (pHll) ft-r^ft^Jt, ^co^t-Ifr so 



12 

ft * * Rfc 5 9 >y< 9 ® £ £ 1 l£*BJSS« 

n#)b-rz>9>'s<9K<o%i&%-j$mwx'Z 
5. mm*¥<vmm*9^^9»zmmicm-t-z>i£& 

kj:*)^ *(Dmmx'ihzi&mm>&*fkoz.kfr-®L$ix 
£fe&<Dfa±<nwkm*i&&:X'Z zm&x-ib'o . 

X'V>mM2kft\zx. ^HX-<o9>^<9^L%^mtit^< 

x. &nx&mcmm*MftX'2 tiK mmx& 

;<9W \z&m 9^^<9^^-^^>9-r^ &m&&w 
XtbZ> 0 =*—T'(>'91-Z&ffitZ. Gm9>s<9K^<0 
ftftfrt><D&m. *.&K3:Z9>'/<9'g<Dm 
m*>. ®L±Vl>ti:ifK£5ftf#ftm <D^m 9 > 

<o&otem&\z.mm-rz>Wk-&K*$^x, 7^77^* 

fe5o -mz. 9i"<9W<Dm&\-£. m&x. im*m 
n-cfct). mM>wm<D9>s<9K&®g l \zttm-rzz 

* X<o*mt£ 3M9 ^'<9'X$:1£&VimxfflM-fz z 

t. £*)WMiaiMi&!ftxi££k<ki,xm4i-rz>-rz9> 

s<9K&. nth9^'<9'g.* = —T4l'?-fZ>-fc.#>(OQk 

m9>-;<9nb-rz^bx. mm^if<ommti:sm9^ 
/<9m&m&vti&xmm-rz > ~bi>iX'%z 0 ±is 
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Srffl^T, gife^^^©^^©*^ 
t>a>$it:-5^\ #£#©>£{:>*=¥ 

#*f^6>*5r. i:fc'srtBtf*>5^i:!6»e>, dttl^SK)^ 
w?^KSrBi«9 5i*-a-5riH:«t»j x _klE© i 5 ft^-T 

K (C*J it 5 «ftB&K#5-£ 9 ■< >V* ^© V4 >V7. CD 

fc»<D«i Lt, r©*fc^rtic#9j&**tfcBi$*:'^ 20 
*K**UJBT* So >^ 
*K#A#fcBt0 3&**T*stttf, ftWiaS^l-iffi^-C 

Ki:©i|S-& J ^-t<DlS#©ia*K«*«We#S. ft-^ft 

fc^sM** W^fCif Af* 1 fi^nf^ >^ y 7°© 1 30 

tTU— -> 9 >-t u— if— ^ njff^^ 
[0 0 3 1] 

[fW8] MW/^ttlia*10 0nm~ 40 

©^#£^ H %tt* w^«irAf£i»-rSo 

te^&©m«(-ft5t r©#MlW-Jfr9ii**i,o 
©fcfc, c©#^<£;$ s ±Sft2&^?fei!£i:ft5„ 
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EtfHSLftV^ p H 1 0 »±©T;^ y ^#T-e»4A 

£*x5o y >aiSA*jf©m'ft: < i 5 »ipH!6si 1 

©#£ mcVJA'* "Cttft < * f< 9 K8^f-Stt SrBt t) 
jiSitrS^Sfefc-BBSSLfc (J.Virol. 75,988-995 : #M20 

00- 330645) o * >v-^«£Jfc 9 iiSiirfc 
ttfttt^^JCWAfcfc^SMERU m^I/-if- 
-^=.3. t°U— v-3 yt U — if— v-f ^ n7j?^x W >-^l- 
±or*«©fS€**tfcttflHwE5!l • HSU tti&tt* 

>^ m^xm^M 9 i&tnt-t? ^^e^ffico^ ^ 
'smxmzM 9 i^^iirfc * sr t we.wv&wg. t © 

1- iMfr 9 > *SbH4* K^Afrlw#®#^/i^ 

T*#, ^dt 1 ^ y ttoffiMSifttJl£< ft 
So *^^lct5V>-Ctt, — W^W^SrilSfitt^ 

& « Att^ K*r a# i mzm^msmx-mg, 

#So #^^^S«©fiS$tvfcfitmicBSBi-S 

V>fc*iC. »Sttt^w«^Jt*rAfls*s«[*«i:pH©fit 
fix i^— if— ens. if u — S/-3 yi v— if— v^f^ pjsK 

[00 3 2] 

K ii - fi b 9iM m { - i o r m h m. % $ *x 5 1 © -c « ft 

[00 3 3] ^JS^!l 1 

*%ra©^o^-r^s'7'©«^ : Sriai i^-r. ^# 
(a) (b> i4-*-cfm**t, ^ifcic^ i mm. 

^ a-fe^t-tr iCO<3< 10 0 MmlSffl 
^/hiSftSS^^ftS, Ell *3 J:t/BI2 ic^-f-j; p r© 
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[0 0 3 4] W ? o^JV\-i.mWt£®>m.X-ftm&foX& 
<0. %%m^- (C) itfctHirf (D) n-fe/KD 
JiTK&tJttttS;: tic i?). Bfi^iJ^ttfc^^lt;?^ 
^Sf£fA#©#fiSteri s &ttt£*t5o :©^nf>f>f 
s/:/<Dteffltsj£H]3lc^-r o 3&/J^BS£iiCT{t^«C 

(fc^Sf£RJS£*5 (a) . fbS&IMtiK&Lfcttft 
5. 

[00 3 5] tffliftLTCCD, CMOSA^7f 

5*S*tt#>^K#A#SrBB«Ufc4:<E3&f- Si:, iSc 
m 1 ©fls^MfcWc J: <9 s 1 0 0 JIS©^^^ 

[0 0 3 6] *»WfcjK«4:S*t5^>f^o-fe/H4v— 
i&ttJjm (#«2001-201128) ?f«t5r i^ft 

So 

[0 0 3 7] ^^-eiirco-^-r^n-ir/H^^ife^tt^ so 

izf£Zt>ifx-hz>i>K rro^t=I-fe•^^^*3v^T, assies 

sift* V/N'iJ-ettA^^mSSt p H©fii;fc;K,fc*** 
y^^f *fA»©E^ai LT, v-- if- 

fc^^fe^^sLrv^So 

[0 0 3 8] u— IP- h7 7fy/iii, w— if— £jg 

Utttt^fcttJEi-Sftflf-efcS [^^¥2-91545, A. Ash 
kin,J.M.Dziedzic,J.E.Bjorkholm,S.Chu:Opt.Lett. ,0pt 
ical Society of America, 11, (1986) ,288] „ 

SiJfflIi-5S«5 9 — iffi^-g-fc-arSr tie J; "9, fg/hfe 

V N 5 (K.Sasaki ,M.Koshioka,H.Misawa,N.Kitamura,H.Ma 
suhara, Jpn. J. Appl.Phys. ,30(1991) L907.) 0 -©^S 
SrffiV^Si tlci"9 x Wlcfc5ill0 0nm~tl 
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[0 0 3 9] Sfc, ff—^^o^^^^tW:, 
**MM**Hfl*i'~ tf-KJ: 9 ira* *i 
■C»StSri«*$-Br5^-fe-efe5 (#^¥11-277269, J.W 
on.T. Inaba.H.Masuhara.H.Fuj iwara, K.Sasaki .S.Miyawa 
ki.and S. Sato, Appl .Phys. Lett. ,75, 1506(1999)) „ "f 

)^t5rt«Sf#5. let, I'-f-^sfay-v' 
a ^tt7£KJK©fcV''i«'— if— u-— if — ^-f n 
v-rw >^f47tKiR©fe5 tf— iSST-Sr.Sfc», 
1f-&ft4r3S^r tic J: •? riie.S:^:^r4 5 
^bfrX-ZZ (#5S 5 Fl-318258, #i§ ¥3 -130106) 0 
[0 0 4 0] *35Wl£*5V>-cra:, If— h 7 y tfv^ 

* v/^ »ftA##KJR&#fcfcV>a£^fl. u~if— 
l/— If— ? u&l/fj isymt LTW ^ nirA-± 
tcaJlBSKfcK^OD^KRJR^o-HrW • tf 

[0 0 4 1] [215(c^— if — h^-^ u— if— v 

•^^^n-fe/Wci^Bltt^w?^ Sit A#j£fi£& SEAL, 
h7yfy^ u— if-lcfc 9*g*tt#>o**KifA# 
£r*tJ£ • iam--£(a)o Jfctc, K?ytfy/fii/-f- 
t^tttc^A^ixfc^^x-O^fflw-lf-tcitJ. 
fttt^v^^W^AfrS-HSYb-rsOi). n©^ft«rffl 
^^5i4:^cJ;t) x ifeatt^^^K^AfrSrftSKf-C* 

[0042] me^mm^n^^o^-'yy^mi^ 

tri&IK Sri£ A U u— if- h 9 j/ fy/i w— !f — ^ 
^ c^yf^ yy'l-f ^rffi^i) • @St5 ( a , b)„ o 
rtc, 8sj^ffl©»«SraAL-r!lSatt^w<^Jt»A#: 
A^»*-r5 (c) . ^romic. »*5«F*tt^^^ 
Jt»A*B*r*tf»«*rttAU» fftffiBWI • • ifcft 

(d-f) 0 z<oi&m&m<0T&-t-zh\z£9. m. 

*©«lfi©tt*tt^ v^^Jt^A#«r^W ^ P-fe/wJKD 
ffi3es*tfcff#©ffi1ln:EJiJi-*Jiias-c*5o E6ic 

i4— * <vmm • @S • gfej^-C (a-ct.L-<(4d- 

f) . -mm<n&&&?>/<?v;mA&zmm-rz>Mz 

l^^lcttAL-, C^P>ro*VMcJ; «?iSHiSrSSiJL/j: 
a?rt*!ft5 (#ffi2001 -235422) <, 
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[0 0 4 31 V-f-hfylfy^l^rt 
WHJWHE*lJfr*-S£fc tRltBT-fct), H 7 tea*-*** 5 ic 

Kit Aft SrSiS $t5rtm5it 

[0 0 4 4] B8fc-r-<*P-fc,M>-CteAtt*>'^K 
ij-AftS: u— if- h9 ytV^ici 9BB?iJL7tMSr* io 
"To h7-7fy^f©l'-f-tLTNd 3+ : YAG 
I'— if— (1 0 64 nm, lOOmW) Sr^fco 1^— 
if-©*7fc<£g£#/w*/ $ 7— t-J; 9 fflffl-TZ z.b\z 
t*>. #}5 nma>m&&?t"*?ftmW6:1Bt3m. tit 
3?ijic^sr tas-^tfc (a) o *fcJW*fcBOTi-« 

(b, c) o rcotiKV— If— F7ytfy^ 

[0 0 4 5] JfcK, R6*#*v^K*»9i&//fcriBf 

fe (b) (a) tl^ffi:g-ea^$ixT*s 

pic, jn«aia«-cpmnc**.5ii**tt*w<^K*rA 

#©itv^fg!lU SSU • IB?'Ji-5r £ 6> so 

^ffifAttlcSJJtS i — If- h77 tr^^©«f«Sr« 
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[0 0 4 6] 

>^SCift!l©te^S€.fc©&rS\ § kKtt-t©*^© 

■>*?Kbi&<Dit¥Vonb<Di&&. £tb\att<oi&&<Dm 

[0ffi©tBi**SiK] 

[Hi] ^SS^©^*^ ^y^oaWtWfcjS-THIi 

[0 3] ^vTJ >?--y7K3:Z&i&<DM#-M&^-rm 
[04] ^n-^-T :^y:7fcgat*BcBi*l,fc*Mi««r 
[0 5] V— if— H9y fv-j/i: l^— !f— ^-r ^ nTjfv 

^4>?\z£zmik&fii''<?nm*.ft<Dsip}bmi£fc 

©«^0 0*-©W*o*-hA«|gA©ey!l) £^ 

•f. 

[0 6] -^-f ^n-fe/Hc^ij*Bltt^^^KiifAft©iB 
n b m&tf) -f u ± x §r^i- 0 

[0 7] w— if— h9s> trv^t u— if— utf> 
y'^O^iz iS^Itt^ Kit Att©I3?iJ t 
©M^0 («©t/^-h/^ISfl©^NFiE?iJ) £^ 
-To 

[0 8] w- if- h7ytf^fc±5*NM4*>'>'-«*K 
$t A# OEM t &W)<wmMM ^*-To 

[09] y-f-h7ytfv/(a5iisstt^y^^s 
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(b) &y£m*(Qttkmm?-(D) 



[84] 



*#4&&!fcffl:7H7l^- (H) 




0) »W*-M*fflSIKP* 
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« K&*AAff>8£*> (b) Se*SSA© (c) 
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(d) Sej©SB(0^A (e) SSfcNlAO 














JL 










T 


3 


T 


3 


f 







(14) 



Wffl2 003-155300 



117] 

(a) If— h7ytfV^twJ;S 
o o 0 0 



ft o O o 
, <> o o o a 



(b) #tff JiteU- if-frlBttU 




^^^^^^ 




(VIS or UV Laser) 



(c) «HfcflW-yy-hA4W*ftO 

I I 




[fffiB] ¥££l 3^11^ 1 9 0 (2001. 11. rfitE*hfeJ®g£] 
1 9) [*tjE2fj£] ^jE 

[4|jE*ftMHK«] BS [1218] 
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0>) 



10 nm 



■ ♦ # 




10 pm 



(C) 



♦ ■ 




[#^*tiE2] 



(at j&j&f£ 




10 pm 



[i9] 




10 fim 



^m&^Ete^ (^^astwr i - 2 - c 
(72)&mm mm at 

*R*f **Km m»»*r 2 - 4 - 16 



(72)3PJ1# nun »— * 

*J»JR#FTU*KiI»»r0 T»719 - 8 
F^ — ^(##) 4H045 AA10 AA20 AA30 BA56 CA01 
EA50 FA74 
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